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2 AMERICAK IKSTITt:TE OF STEEL CONSTRUCTION 

PREFACE 

Since the use of structural sted came into existence ,Ibllllt thirty· 

five years ago, there has dcnloped an industry engaged in the fabri­

cation and erection of this material which at the present time IS an­

Iwally furnishing OHr $,JOO,ooo,ooo "arlh of material to the public. 

During this period of e\'olution it is obdous that many incollsistent 

practices should ha .. "c come into existence, and the American Institute 

of Steel Construction. representing the industry between the rolling 

mills and the lIu} jllg public, ha\"C undertal-xli the codifymg of the 

various conditions, with a ,iew of establishing u:1iform practice. 

The Institute's Specification on the de~ign, fabrication, and erec­

tion of structural steel has been received with wide spread appro-;al, 

and this Code of Standard Practice is now being issued to cover con· 

ditions not touched in the Specification. 
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SECTION L DESIGN 

l nit, ... olht'(\\ i .. t, "Pt'("Iflll! or required, the dc.::o.ij.(lI. fabriratioll 311(.1 
('renion of ~lructurdl "It,d !'hall conform to the Standard Spccifi~ 

ralion of the AnH:rit'an Jnc;tilulc of Sud Construction for huilding". 
claud JUIlC I, Jj~.?\. or :is amended to date. 

SECTION 2. CLASSIFICATION 

(a) General. I'll .. Sf d :11111 iron it ItU rnh:rillU into the cnll-

qrurtinn (d a .. lnu'Hm' ilft: c1i\lrlnl into the jflllm\ing da .. ",C"s: 

( r \SS "A"· ~trul"lllr.11 Slnl and Iroll 

('LASS "13"-OrI13I1H'1I1011 StCt:t and Iroll 

CLASS ''C''. Sh'd F1nor j()j"'ts 
CLASS ., 1)"- "li .. cellancou .. Steel and Iron 

III ,.-ontracting to fUTIli It the maunat fur.1 Irudun' \\11 Tf' lli(' 

material to hC" iurni heel is clc'l.ignatl'd.1 slfl1dural sled alld i1"0I1. 
orn:lIllcntal ~Il'll and iron. f,(t'{'! Roor j(\i .. t , or mi ccllaut' IU!f, 5011 rI 
:lnd Iron, the ~cll('r "ill furnish only ~uch itcl11s und~r each da I 
ticati(ln as art' li .. tl'd lido\\'. and no othtr itt'lIls \\ill lJe ilHlucll'ti 
unk .... hy special nncil'r .. tanding, In r;1 t', \\ l!t're malerial~ in ex· 
n .... (If minimum r~qllirements are furni .. hccl 10 provide fur \\'a~l(" 
ur 10 s. ;,11 ullt''IC'cl malc.:rial fl·maining' .LiIC'r {'CllUlllclioll tlf \\ork 
.. hall he the propl'rty or the ~ttl('r and rt'lurnt'cI 10 him, 

b Class I;A" Structural Sled and Iron. 

Contr.lcb taken lu iurni,h th(' ",ructur;&! ~t('t I ,Inti in,"I1i inr a 
building arc b,,!'cd on fllrni..;hing the illl1O\\ iug' itt'llI (JoId~: 

AndltJrs for strudural !Steel only 
Ba ('~ Clf sttl.:1 or iron only 
neam~ of rolkd !-Iruclural sted 
B('aring plilt('~ for slructural ~tee1 

Brackets made (If strurtural !ool("el sh;I)I(" 

Challn~l!i of roll~d c;tructural Heel 
Ch:lIlneis and angle !Ci"pports only (lIT 511spentJnl r("ilil11o: \\ h('" e 

th~y attach 10 !Otructural !Citcc:!. but r1(lt inrtuding c;mall channt"l or 
angle furring 

Column, !-tructural !"ittd, (,3H iron anti ripe 
Girders of structural sted 
Grill'lge beams and girderlil-structural steel 
llallgcrs of structural steel 
Linttls 3S ~hown or enull1erattd 
'tarquise (~tructural (rame only) 
RiH'h and b<.lts (or fitJd ('onnection!!, ,il! follows: 

I. The Sciltr <;h~lI furni!<oh !Ciufficient rivets of !<uitable "Ia', plu'\ 
at lU'ot l(Yfo 1.0 CO\'CT "a!.te fOT alt field connectihlh (If !oo\('d to tC'd 
\\ hich are desi~l1attd 415 rinted lieltl ('onn('('tiol1 • 



,UIERIL\:\ I:\STITl'TE OF ~lFFI CO:\STRl'CTlO:\ 

2. The Seller shall furni~h sufficient b",hs oi suitable sin', plu'> 
5~ to conf waste f(lf all fic:d connections of sted to !>tcd \' hi('h 
arc designated to be l>oltcd. 

3. No fittin~ up holls or wi\shcrs "ill be included unless spc· 
dfically called for. 

Separators, angles, tces, clips, hracing and detail fittings in COI1-

Il('ction with structural sled frame 
Tic rods 
Trusses of structural steel 
tTnless specifically agreed to in the contract, the Seller of the 

structural steel will not pro\'idc field connections or field holes 
for the ornamental sted and iron, thc miscellaneous steel and iron, 
nor thc materials for an)' other trades. 

(c) Class "B't Ornamental Steel and Iron. 

Contracts takell to furnish the ornamental steel and iron for 
a building arc based on furni .. hing the following items only: 

All bronze and brass work, except hardware fitting..; 
Balconies 
Cast iron cornices 
Curtain guides 
Elevator fronts and enclosures 
Grilles and gratings 
lron store fronts 
Lamp standards and brackets 
Marquise ( .. tcel or iron, except frame) "CC Cla~~ "'A" 
Ornamental brackcts, steel or iron 
Ornamental inside stairs, steel or iron 
Ornamental out .. iclc steel or iron stairs, including fire escapes 
Safety treads 
Railings (gas pipe", ornamental or brass) 
Sills and thresholds, (hrass, stee l or iron) 
Spiral stairs, steel or iron 
\Vindow sills and frames, stcel or iron 
"'ire work, ornamental steel or iron 

Cd) Class "c" Steel Floor Joists. 

Contracts taken to furnish the steel floor jobts for a building arc 
based on furnishing the following items only: 

Steel joists which arc not a part of the structural steel frame 
for the building, and which arc devised to carry the Roar or roof 
panels. 

Bracing and brids.dng for floor joists; clips for fat:;teniug Roor 
joists. 

Stirrup and Hanger for Floor Joists 
Tic! for floor joists 
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(e) Class "D" Miscellaneous Steel and lron. 

Th~ natufe and character of 'the matcrLtl (Ii thi .. d.ls .. ilicltiou 
lIIilku it jlllpos!>ilJle to cover all items and it is rt'CUllIlIIl'IUlclt that 
tin' Sl'Ilcr t;lkil1~ th~ contract to fllrni~h tht: IllI"nll;tlH:oU'; !<otc:d ~u1f1 

iron work for a buildillFt !-llcciiy all itcms in dct:til "hidl il 1"1 in­
tcnci(.'lt to fnrni .. h. The genua! li!>t oi ih'nh II IIdl:\' thi .. d.t .... ili· 
cation is 3" follows: 

Art'a grating .. 
Cac,t iron con:r :l1ld frames 
Ca!'ot inlll rainwater rcccin:rs 
Cast iron downspout 5hocs 
Clcanouts 
Coal chutes 
Column guards 
Door frames and L)Ucks 
Foot scrapers 
Furnace or firlpla~ datnpt:rs 
Flag pole 
Ladders 
Pin rails 
Sidewalk doors 
Sill., and curb angles, and 3nclH)rS for <.,allll' 

SI)ccial bolts fir anchors where distinnly ~Ium II 011 the pl,III" 
Stairs madC' of plain structmal sicel 1101 indndil1N' tn·ad .. 01 (Jthl'r 

matuial., 
Stacks 
Sttd and cast iron platforms 
Sted or iron chimney caps 
Thimbles 
\V01Il plate allchors 
\\'heel guards 
'Vindow guards 
\Vire !\creens for parlil;t1lh, door ancl \\ inch", RU~\rd ... (thi .. clol's 

1I0t include fly scrcen~) 

f f) Materials not classed under the above headings. 

Thc following ittllh arc lIot co\"('rl.'<1 hy d"s,ilication ... .\ B-t and 
D, and will ill no ca,c he furnishl'd h~· the Seller unless sl)ccitically 
agreed to and mentioned in Ihe COII(racl It i! not pO!l!<oible to dcsiK~ 
nate e\'cry detail and the Jist is typical of material not included in 
classifications A~n-C and n. It is shc,mll here 10 all~i ... t the Archi 
teet and Engineer in avoiding confusion. 

Ash hoists 
A \\ Hing boxes 
Boilers 
Elevators or accessories 
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Ek\"atnr g'uid('!'; or !"1l('3n beams 
Expandtd metal 
Furring 
C;la~s for any purpo .. e whatcHf 
Hollow Tlll'lal d(Klrs or frames 
Hoppers 
:Mail chutt'S 
Metal lochrs 
1[isccllan('ou<; rarpenta or nlasonTy holts for ("Ill1lll'\lin/o: wood to 

wood, slcd 10 \\ ooel, or wood to stOIl{" etc. 
Name plate~ 
Patented dcvicC'c:; 
Pilot and dri"ing nuts 
Reinforcing sled 
Rolling door!'> 
SheN metal work or corrugatl'd :-.idings and rooring' 
Sidewalk lights 
SIre! .sash ilnd sl('('1 sash partitiolls 
'spiral slides 
Suspcndrd reiling, l'xn"pl as 110ted IIntier CIa ..... "A" 
Tanks anel pans 
Toilet partition .. 
Tread!'!, c"cqH slrei ('r iron 
Yault doors 
YcnlilatinR bri('k 
"'all, ceilinR and floor I"(·gistcrs 
\\'ood handrail ... 
"'ood handrail brachts 4 

And all othtr lIl .. teri~1 not menti{lnctl 

SECTION 3. INVOICING 

""hl·n conditions 01,11..1.' it possible to a\\<lrel l"Cllurad.; till ;1 lump 
"lIllI ha~js tht, confusion of determining weights wi ll he a\"oidcd. Scalc 
wfights ill\'oln a yariatioll which frequelltly le'HI to a (CHnpromisc 
ha!'e(\ 011 cakula ted weight!'. 

The rules Ill'reaftcr c<;tablished, while nnt ~idng CXiH."t \\t'i~hl!'. are 
the basis Up(jll \\ hich the Seller must mal-e a lump Slim or a pound 
price hid al1ft they eliminate the nccessity of inrrc;'lc;ed ("0<;1 of shop 
drawings and other refinemcnts of manufacture \\ hich would vcry 
materia lly illC'rcasc costs if exact weights wcrc f(·(luirt'cI. 

(a) Weights. Structural steel and iron so ld at a 1I11it price per 
pound, hundred \Hight (lOOt) or tOil (2000#) shall be ilwoited on 
the calculatl'd wtights of "hal)es. piatt'S. har.;, (a.;tin~s, Tin-Is and 
bolts, bac;ed on the detailed shop drawings and shnp bills a .. fnllow:-.: 

1. Dimensions. The weight will be figured on the basis of rec­
tangular dimensions for all platcs, and o,"(:rO\II dirnen:-.ioll.!> for all 
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"" V1 tru("tural ~hal)cs. and ·"jth no dedudiulls fur ~'OI)C • dil' ~, ,Iu.'an·d 
edge,",. punching .. , borings, mi ll ing or pl.winJ.(. \Yhell plate! ran he 
economically ('ut ill 1llultiplt:s out of OIlC \;lrgc rectangular plate, thell 
the calcuiatt'd wti,l.:hl or the p lah· ... :-.hall IH' c1dl'fllliu('(\ by 1he arC;t 
of the InrRe lliate 

2. Over-run 
(a) To till" llumil1.ti Ihnlrl'tical \\l-i..:lu;, d .lil ~hl·;:trl'd piak:-. wi ll 

be addl·d tlne-hali the i,lIll\\allCC for O\'l'r-rllll ill \\t:i~hts in Olcl"ordancc 
with the Spl'cific,ttiullS III tht." ,\II1c,.'ri,,;t1l :-;OlU'ly lor "1",'''''11110: \Iatc­
r iak Sec tabll's in _:IIII)('IHlix. 

( h I Ihinfon:inJ.!' hars \\ltt'll lIot .. "Ill plI if hot .. i.., oi !.l"ak \\I'i~ht 
!'-hall hI..' invoiced ,,~. tilt.' Selkr itl till' tlll'ort'lir;11 \\l'i~,dl!~ pili .. I'~'~ 
to allow for O\Tf-fUll \\,l,:i..:ht (Ii lidol nl;lliulI~, {'Il' 

(C) To tilt" tlwort"li(;11 \\l,'i){ht f>1 ,,11 ('.I,tinl.:'''' .. h.dl hl' ;ul~lnl to', 
to ('O\'(T a\'('r:t~{' nn'r rnll. 

3. Rivets 

fal The \\t:iH'ht of "h. 'i' TIn'''' \\ ill 1'1' I"'~l'" I'll tlw \\l i~hu 
~hu\\ n in the folln\\il1~ tahit-

i. Rints ',> 
. ill d I.llll( kr ·N;; \,I'r 1011 1'1 \ t't .. 

~ Rinh W in fiialllctl.'r ,iO:tt pn 100 II \ I'I!; 

.I. Rivets ~4 '" dlamdt'r ~O# IItT ItH. ri\dS 
4. Rivd .. '. H 

II f\ialll('lt'r 1O\1;! 1','1' 100 rin'l ... ,. RiH'I~ I '" .Iianl!'u'r 1C,1I.;t IH'r 1110 I'L\\ I!O 
... HiH'" 1 'I - '" dialll1.'h'r .?3n# p,'r liN) li\d" 

7 HinB I H in • Iliallldt. I' J!.5# pl'r II>} rint!> 

l b ' Field .. in" .11111 1",1t ." !Ohall Ill' i"H,i'I'd .It Ihtir ;11': t tI;t1 \\ ('IJ,:hl 

4. P aint_ (Jilt: 11,,11 tlf II () of thl.' tllt'urtticil \nights oi (hl.' Ill,l 
It'ria l pailltl.·d will h l· addl,.l fur ('ael! (,(,,,t of "hop I)aint. l'llr \\urk 

oiled, Ollt: fourth uf I'r ior ('i\l:h ('oat" ill hI: alll.h'd 

SECTION 4_ DRAWINGS AND SPECIFICATIONS 

(a) '1'1 HII~n hd' fllTlli h Ih\ ~dlcr "!lhlll;1 Ii 111(' ;:\J,:rel'.) tu in 
the (ontr;ll:t ;:1 "urn'y ui tht, lot litH,,,,. tll).:t,tlH'r with a l-Olllpll'II' ,11111 

full desi~1\ 01 the !olrm:tural "'ted fr;l1l1e (kftllite."y 10C;"III..:' all ('1)("11 

ing!'>, le\'eI .... etc.: ;:tllc! ~howillg all lIlatc.-rial to b(' furni~hl'c1 by the.' 
!-It ller with !ouch infornuti(JII as may lit 1II'n-~'iary fur the t01ll1'1l­

tion of the ~hol' dra',\illKS by I he.' :--;dlt'r. \11 sudl informatiull .1I1t1 
dra\\ings shall be (oll .. istt'ul \\ith thl' uriM'ill;ll drawinRs 011111 :-lw.'i. 
fit'ati()n~, 

(b) ]n ca~c of discfl·pall(ie.· ... I>el\\('(-n the drawings i.lud lhl.' sllcl'i· 
tit:ation~ prepared by ('ith('r the Sdler or tht, Buyer, thl' !"pn'ilit.-a 
lion shall govern; and in ca"c of di"'crc(l;IIH-ic-s het\\('(-n the scaled 
dimensions all the ('rawing'o and t he liguft's "ritlt'n 011 tht1l1, the 
ligures shall govern. 

Should the Seller i'l the execution of his work find di!lcrepallcies ill 
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the information furnished by the Buyer, he ~hal1 reier such discrcll-
3ncid to the Buyer bdore proceeding further with work which would 
be affected. 

(c) Shop Drawings shall be made and submitted to the fepH' 

~entativc of the Buyer, who shall examine the same and return them 
approved with such corrections as he finds necessary. They shall 
he corrccted by the Seller if necessary and returned for the Bt1ycr'~ 

file as finally approved. The Seller may procted with shop work. 
hut in so doing he shall assume responsibility for having propcrl~ 

made the corrections indicated hy the Bllyer. 

(d) Shop Drawings prepared by the Seller and approycd by a 
representative of the Buyer shall be deemed the correct interprcta 
lion of the work to be done, but docs tlot relie\'e the Sdkr of n' 

5ponsibility for the accuracy of details. 

(e) After the plans and shop drawings han been "approved·' or 
"approved as noted" by the authority designated in the contract, an\" 
furtper changes r('Quired shall be made at the expensc of the Buyer. 

(f) \Vhen detailed shop drawings are furnished hy the Buyer no 
responsibility for misfits due to errors in the drawings will be :1<:; 

sumed by the Seller. 

SECTION 5. GOO D WORKMANSHI P AND ST AN DARD 
P RACTICE 

Good workmanship and standard practice in a modern Slructural 
shop is defined as follows: 

(a) Material. Slack material !'hall be of a quality !'ubstalltially 
equal to that called for by the specifications of thc American Society 
for Testing Materials for Ihe classification coycring its intended usc. 
and mill test reports shall constitute sufficient record as to the 
quality of material carried in stock. It is obviously impos!'>ible for 
the Seller to maintain records of heat or blow numbers of e\"Cry picCl' 
of materia l in his stock, and the same shall not he re(luired if all hie:: 
stock purchases are made under an established spt:cification as t(, 

grade and quality. 
Whenever a shop maintains such a practice in carrying a stock 

of material, it is deemed good practice to permit the use of such 
stock material in its fabricating operations whenever the shop desire~ 
to do so, instcaa of ordering items from the mill for a specific opera­
tion. Stock materials bought under no particular specifications, or 
under specifications materially less rigid than those mentioned abo\,(". 
or stock materia l which has not been subject to milt or other rec 
ognized test reports, shall not be used, except as noted below, with 
out the approval of the Buyer and under rigid inspection. 

It is permitted to use unidentified stock material free from surface 
imperfections for short sections of minor importance or for small 
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~ unimportant dt.:lJil~, \\ here the (Iualily vf the lItiltl-rial ("oulll 1I0t 
affcct the !'trcngth of '}'e structure. 

(b) Straightening. All material shall be ~lraight, and Ii ~.tr.,iKhl 

clling or flattening l!i ncce!'i~ary. it shall be done by a proccs~ lhilt 
\, ill not injure the material. Sharp kinks or bends !lihall be cauc;e 
(or fl·jection. 

(e) Punching. fhe pundt !-hail be J/l()" lar~,.'r th'HI th\' 1\lIIllil1.11 

diameter of the rin", and the: die opening not mort than 'i" tlr.,:n 
than the diameter of the {lunch. The thid..nt·5~ of the m;Ilni.11 111 

punched work !ihall nut he ,.~:r('atcr thitll 1\0I1lin;,1 diameter 01 the 
rivet, plus ~8"'. The accuracy of the pUliching shall be !Hh h that 
for any group of holes wltc:n as!'clllblcd, 75';(.. l-hilll admit a rud ,·cllI.tl 
to tlle diameter of the cold rin't at right 311g1eli to the p1.1I11' III 

the connection, other\\ ' se the holes shall be reamed. 
Likewise, wh~n work is a!'~embled, all holes which will lIut acluill 

a rod '.'" slllal1~r than the nominal diameter (If the cold rint h'lll 
be r~amed. 

(d) Reaming. Reamed holes shall not be reqUired unk s I" 

cifically agreed to in tfle contract. 'Vhe" "pecifications require that 
work sha1I be sub-punched and (earned the die used for pUIlt:hilIK 
shall be 1/16" smaller than the nominal diameter of the rint, alld 
the. assembled holes shall be reamed to a diameter of 1/1,," I.lr~i·r 

than the nominal diameter of the rivet. 

(e) Planing. Plan,ng or fini!-hing o{ heated plates or ~ha\l( 

will not be required unless 5pe.:c:i6cally called for bl the spcfilicatioll 
or drawings. 

(f) Assembling. All parts of ri,,·eted members shall be well 
pinned or bolted and rigidly held together while riveting. DriftinK 
done during a!'lsembling shall not distort the metal to enlarge th~ 

hole on the side on which the die was used in punching. 
Finis,hed members 5ha1l be true to line and (rce from twi~ts. htud 

and open joints. It is not the function of fittinG' up bolts tn brin.: 
improperly straightc:u:d material into plac(", thus causing ,l strain 
on the rivets in the finished work. 

Compression members shall not han ;\ lateral variation ~rt'atl.:r 

than 1 to 1000 of the axial length bC:I\Hcn tht point \,hid, .Ut- to he.: 
laterally supported. 

An allowable vari;ltion (If 1/3.2'" is perl11i ..... ilJle in the UHr all 
length o( members with both ends milled. 

Members without milled ends which are In he a',"","'lIIhl('d In uthn 
st~eI parts o( the structure shall not hal.'(' ;111 error grealt'r than 
1/16'" fol'" members JO (ed or less in length, ::Iud 1I0t mOrt" than 1 .. -

(or members over 30 feet in length. 

(g) Riveting. Rivets shall be heated 1Illiforml:y til " light dIC.'rr), 
red, and c;hall be elrinn and the heads fonned with a pf(ll)er .. ized 
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dic "hilc hut. \\'h(:n Ill'aled aud Had~' IlIr clri\·1I1~. finIS hall bf' 
frtc from slag scale and t.:arhon dt.·posits. \Yhell driven they shall 
l"JllIp lctely fill the holes. 

Loose, burned or otherwise dckdiH' rin'! shall he replaced. Af­
ttr driving, the riH't heatb shall he full, neatly made, concentr ic 
with the rivt.'t hok. ;iud in full (onlad \· .. ilh the surface of the lllCI1l ~ 

lItr Caulking the rivet head shall nut be permitted. 

(h) Burning Torch. The u:-.c of a burning torch is pcrmis~lhlc 
ii the burned 111(:lal is not carr.ling stn.::o.!<Cs during the burning. 
!'t't"":-l";" II all Il ,I h tram-.mitted into the metal throuJ.::;h a bUTm'd 

$Uri~ICC. 

The 11Iaterial adjacent to a bUrIl('d surface for a distance equal II) 
thl' thickness of the matl'rial shall not be t'onsidcred a part of the 
tid section for tln j(ln IIltlllbers. 

SECTION 6. INSPECTION AND DELIVERY 

(a. Inspection. 'J he !'dll'f 5 ,hop ~ 'rvit-t' inl,; ullt's ill PHlIOI1 h~ 
Ius 0\\ n in ... pectors, .uHI slwp or mill in"'p<."ctioll olht'r than Ihii 
fihal! lie paId f1'f It) lilt: nl1~l'f, tXf('pt whell utherwise call1'll jor in 
the sT'cciti('alioll. 

(b) Acceptance of M ateri als. "hl'l1 lnalnial is in .. pt·ch·ll lir a 
rt'paM'utOltin (If II\(" UIl),t'f Oil 111(' shop, th,· aCCeplanl'C of "uch 
malt'rial br the Durer's rl,:pr('~('nt:ttl\"C: !-hall be cllllsiden'd the Duy­
(' 's final appro\'al~ hut the :::;"lkr lih;t11 he ft' \I{lll!'oihie fllf the accu­
r;ln (,r til{' work al1(1 f(lr dckctin material or workmanship which 
m hi di ... co\"l·f(·d hefore the cOnlllktion of the ~tructurc. 

Ie Order of De1ivery, \ 111cs~ tlit' Ctnkr or f.t·ql1l,.'ncc of ddin'rr 
S ,pl'\"iilnliy arr'llll-;"l'd for bdorc the \\ ork i., IIllflertahn, it will ht' 

It th(' nJllVl'nil'III'(' clf the Sdh:r. 

td, Materials sold delivered. \\"!tell matt' ial is !told c1c1iVl'rcli on 
I r" or truck. .tt the .. itt· (,( th(' stn!.::turf', all unloading :,hall Ll' 
fl('IIl' hy til( BII.nr, and all re~pon!'oihiltt-" til J)t'r .. ons or propc'rt)' 
dllriu~ nell 1I1lIt.adina: !thall he at the Buy-n's ri~k. 

e I Loss in shipment where material is sold fabricated only. 
fhe quantity of lI1atcri;t1 hU\\11 h.v 111(' !-hil'piuJ,:" statement wi ll in 

:111 cast!i gon.'rn !'otttlcnll'nls unlc:;.o; notice of :,hortagc is imOlcdi 
;lte1r reported to the aj.::cl1t (If the ddi\ l"flIIK c;nrier , .1IIt! his ~iKncd 

\"Crilica tion obt;lined. and like noticc St'llt to the Seller within 48 
hr,uro;, afttr receipt of the ~hiplllent. ill IJrtil-r that tht' alleged .. hort 
age Tllay be inn tifr{att'd b) the Sl"lkr. 

«( I Storage of Material. \\'here:"' nl1hlitiltn!l makt.' it nel"c ...... ary 
th'll material ht· c;.tored (or any knlotth 01 time, and the ("ontran 
ftf)e~ not provide (or <;,Udl !'otorage, paY11ll'nh are t o come due al1rl 
he payahle tht: !-il1!\t' :I!i Ii tht· matt'rial hat! heen cklinrt'ft ilt the 
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buildi ng site ; and the Sdkr ~h;l.1I be cOIllPClIs~ttcd fClr handl ing, stor~ 

ag(', and other illCH'aSCc expenses that may n:sult from such conditions. 

SECTION 7. ERECTION 

(a) Foundations. The Sdkr or erector ~h;tll litH be rl'''polIsiLlc 
for the stn:nglh (IC ~uitahility of the fOl1nd;ltiulls. 

( b) Building Lines and Bench Marks. nl1jh.lill~ l ilH'S and bellch 
marks at the ~itc of tile structure shall be at'cnr~llc1y located hr the 
lluyt:r, ~iUd carefully shown or descr ibed by hilll or his fl'pn'S('nta. 

tivc to the "teel erector or his engincer. 

(c) Steel or Cast Iron Bases. All sled grillage, Slilh~, or Cilst 

iron bast:,.. in the bridge or buildin~ \\ llrk shall he sl'! to grade and 
lin(' 11)" tilt.' fiuycr un less otIH'n\ isc sJll'l'ifirally agrcnl upon. 

(d ) Anchor Bolts. All anchor or fUlllldalioll IHlltS shall he ~d 
by the nuycr. 

(e I W or king Raoon, The erection contractor ... hall he I:lltilkil 
to ~t1Hicil'nt sp<lce at the site or the !'trudurc in a pl.tu: cUllveni 
cnt to him to rhlCC his derrick and other ncce,:ssary ('n'nion cquip, 
mcnt. "'hcll {"ouditions at the site pt.'flllit, he ~hall he l'lllitil'd 
to 5tora~e ~pa('c for clll,ugh 11l3tc:rial to knp his t'fl'dioll ie"rn' in 
continuou~ operation 

(0 P lumbing Up, The temporary guys and hr,u:l's shall he thC' 

property of the Selll'r, ami if after the ~ted has becn phunhl'd and 
leveled, the work of completing the strllcturc hy otl1l:r contractors 
is sllspended or delayed, the owner of the tcmpurar~' guys and 
braces shall )"eel'iyc reasonablc compcn ... atioll f(.lr thl'ir u~c, Thl' 
guys shall he rt.:lIloycd by the Buyer at his (,"Xlll'IISl', and rl'tllrllt,cl 
to the Sell('r ill as good condilion as \\ hl'n l'bn'd in thc huildjn~ 
with a. reasonable dcprl'ciatioll, 

Immcdi<lh: ly upon cOll1pletioll by the sted ('n'ctor, thl' BUYl'r 
~ha ll assure him ... dl 0 .... whatenr 3gencil's Ill" may dl'(t, that the 
~teel l')"t'ct(lf'S work is plumo and lenl. a nd pn,ptrl,r }{u)'c.:d I r 
i t is not, he should immediatl'lY notify the ('n'(tor and din'l't hilll 
to perfcct hi s work, After t he ~tl'eI l'fCctOf ha'i gllYl'd and p lumbed 
the work once to the s'lt isfaction of thc B uyer, his rc"poll<;ibi li ty 
l't'ascs, Any furt her work in g uying or plumbing" ~ha ll he p('rformt.'d 
ent irely at thc Buyer's expense, 

In the sett ing or erecting of stru(tural steel work, the individual 
pieces sha ll b e C<II1sidcred pl'lmh or Ie, cl '\ hl'rc the l'rrur dOl'S 
not exceed 1 to :00. 

F or exte rior col umns and columns adjacent 10 d c\'a tor shaft s (,f 
lIlult iple story b ui ldings, the e r rOr from p lumb sh,d l 1I0t exn'l'd 1 
to 1000 fo r the tota l height of the columll. 



(g) Opportunity to Investigate Errors. 

Correction of minor misfIts and a rta"ollilblc amount oi reaming 
and cutting of tXCC~~ ~tock from rinls \\ill be considered ae; a 
lq~'itilliate part of t:re(lioll. Any l'rror in !.hop work which pre.' 
\'Cnts the proper al:.sl'mhling and filling up of parts by the madera\(: 
u~c of drift pill~, or a moderate amOl1nt of reaming and slight chip 
ping or cutting, !'-h;lil illll11cdiatl'iy be nported to the Seller and In" 
approval of the 111ethod of correction obtained. 

(h) Wall Plates. All 100 ... c Illil"ollry bearing plates for beam .. , 
linttls, trusses or columns, shall be sct to grade and line by the Bu~ 
cr ready for the steel erector to set his work. 

( i) Loose Lintels. Loose lintels or pieces of all kinds and dt, 
script ions n,:cluired by the dc~ign of a building to carry brick work 
OHr opcnings, and" hi('h lintels or pieces arc not attached in an~' 
way to the re!.t of the steel structure, and cannot be placed exccpt 
as the ma~onry "ork rtthanccs, will not be erected by the stc( I 
erector lInkss by special agreement. 

(j) Ornamental Iron & Bronze. Fine ornamental iron and broll7\ 
work is cOIl"idf.:red as finishing material, and shalt not be set in <I 

building unlil after the marble, plaster, and other work, except dec 
orating, is ill place, 

(k) Elevator Framing. The setting or erection of guides, car .. , 
machinery. cables, sheaves, pans, etc., for elevators, is not to hl' 
required of the steel erector. 

(1) Field Assembling. The size of assembled pieces of structur~1 
steel is flXed by the permissible weight and clearance dimensions 01 

transportation. Unless such conditions are provided for by th l' 
Buyer or his engineer, the Seller shall provide for such field call 
nections as will require the least field work; and such field call 
nections shall be a part of the erection work. 

(m) Cutting and Patching. The Seller shall not be required to 
cut or patch any work, except his own, unless particularly specified, 
and will not alter his own work required by changes or inaccuracit: .. 
in the building without being reimbursed for the expense of such 
changes. 

(n) Insurance. The erector shall indemnify and save hannle~ .. 
the Buyer from all claims and costs arising from any damages \. 
person or property occurring in the performance of his work dill 
to any act or Ill'glcct of his employees or agents. 

(0) Temporary Floors. The Buyer shalt provide plank, and COnr 
all floors required by municipal or state laws, excepting the floor 
upon which the erecting derricks are located. This floor will til,: 

co\'ered by the steel erecfor (or working purposes. 
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0' ...., 
'CO lP) Field Paint. l'llkss ~pccililally agrcC'd to in Ihe contract, 

rH~ld paint shall ue considered a phase of maintcnallct', and such 
protection as is necessary shall be provided for by the UUlcr 

SECTION 8, DELAYS IN PROSECUTION OF WORK 

(a) Causes not controlled by Seller nor Buyer. 
Kcithcr Seller nor Duyer shall be responsible for delays in per­

formance callscd by delays at rolling mills, or in transportation, or 
due to strikes, fires, flood~, storms, or other circumstances beyond 
their n'a"onablc control \\ hether related or unrelated, or similar 
or c1i ..... imi lar to any 01 the foregoing. In case of delay to work dUl' 

to any oi the abo\'(' cau ... (:"', a Hasonablc c'dension of time ~hall be 
[{inn for the compkticlli of the work. 

(b) Delays caused by the Seller. Should the Sdler at any time, 
("XC('\H as pro,-idcd il the preceding paraR:raph~, refuse or neglect 
to !'l1!lply ellough workmcn of proper skill or material of proper 
f/tlality, or 10 (';ury 011 the work with promptness and diligence, the 
B\I~Tr. jf not ill defalllt, may give the Seller ten days written notice, 
and at tht· tlltl of that time if the Seller continues to neglect the 
wnrk, till' eu),er may pro, ide such labor or ma.lerials and deduct the 
cost from any money due or to become due the Seller under the 
lonlract, or may terminate the employmcnt of the Seller under the 
agreement and take possession of the premises and of all materials. 
lool~, and appliances thereon and employ ally other person to finish 
the work. In the latter case, the Seller shall receive no further 
payment until the work be finished; then if the unpaid balance that 
would be due under the contract exceeds the cost to the Buyer of 
fllJishing the work, such excess shall be paid to the Seller; but if such 
cost exceeds such unpaid balance, the Seller shall pay the excess 
to the Buyer. 

(c ) DeJays caused by the- Buyer. 
The lluyer shall be responsible for delays resulting from lack of 

complete data and from changes or revisions or the tardy approval 
of drawings. Information given later than the date fixed in the COIl­

tract for the dclin ry of complete information shall not be cause 
for a claim by the Seller unless such delay affects Seller's costs or 
manufacturing operations. 'Vhen such delays increase costs or com­
pel changes in the Seller's manufacturing operations he shall be re­
compensed for the damage resulting. 

If infonn:ltion is avai lable for the Seller to manufacture or erect 
the material in accordance with the condi tions of the contract, and 
if he is prnelltcd from the orderly and continuous proseeuljon of 
such work by any act or it neglect of the Buyer, the Seiter may 
('onlinuc his work and may place fabricated material in storage at 
his own plant or else" here and the lluycr sha ll, upon tender of 
transfer of title, pay for said material as if it had been delivered un­
d(-r the terlllS of the contract. The Buyer sha ll also recompense the 
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Sdkr for :111 expense incurred in the ~LOrill~, caring iOf, or re' 
handling of said material; and for (.iJ.mage n:sulting from changed 
malluf;:lcturing operations. On erection work the Seller shall be 
rc(ol1lpclI~t.·d for any extra (':'\pense incurred in wages and ill the 
trall"1l0rlatioll of men or equipJlIent ttl and fro111 the site and their 
ll1aintcn~HH.:C ;\t the site during the period of delay. al!lio for 
\'"Ira (::\Ilell~(' resulting {rom overtime lI1ade necessary by such delay. 

1 i for llIore than one 1110llth at any time, any act or neglcct of 
th\.' BU:\l"r or ally ll'~al l11"OCl'l'dillg' t;lk(,11 against him, pre\'ents the 
!<otartinJ.: or cOlltillUCltli pro .. t·(.'ution (Ii the work. the Seller may Rive 
Ihe llu)l'r tell dalS \\rilh'n llotice, and :It the end oi that time, 
if the Unyer continm's at fault or the legal proceeding continues 
effective, the ScJh.'r may laminate hi" obligations under the con· 
tract; in which caSt' the UUyt:r shall at (I1l(e pay the 5c1ll'r for tht' 
work done and mah:rial provided, and all damages the Sl."lIcr may 
~u,.taill, illduding dalllag-es resulting froll1 changed shup (Jlll'rations. 

SECTION 9. EXTRA WORK 

(a General. Charg(" t(lr j:~lra \\ork, or work nnt con'n't! hy the 
nllltrad, shall he made (Ill a ha~is th.H is definitely aud mutually 
llll<kr .. tood bd\\ ('('11 tilt, Buyer and the Scllt'r at the time the occa­
~i'lIl for Mlth (:xtl"l eXJ}cn .. e arises, 

111 tht, ah"'"'llce of such an lludcr ... tatulillJ.: hel\\'l'en the Un),l'r ami 
SdkI', 'ht' following is listed as proper expenses. 

(bl Material. ~\II exlra material re('Jl1ired shall he iuvoiced out 
Oil clIfn:nt warehouse prices, plus cost of fabrication, includinl-! r('gu­
lar on~rhcad co .. ts, pillS transportation Cusb, and an a~rl'l'd per (ellt 
for profit 

(el Drafting LOlbor. ~\II extra labor in the drafting roolll shall 
be lIl\'oiccd out at nJ~t plus OH'rhcad, plll'i all agreed per (l'llt hlr 
profit. 

(d) Shop Work. All extra shop l.lbor !o>hall be charged at at· 
tual cost as shown by the time card>;; to this shall be added the 
overhead expense, aliI! the USc of equipmcnt and power, The !WIIl 

of the .. e charges ~hall be considered the actual cost of the shop, to 
which ~hall be added au agreed pu cent for profit. 

(e) Field W ork. AlI extra laoor re(luired in the erection of strut' 
tural steel shall be invoiced as follows: 

The actual labor cost shall be that shown by the time cards, to 
which shall be added thc Olcluai cost of insurallce, the cost of Jabor 
transportation when nccessary, and an additional allowance for 
overhead expense. The sum of these shall be considered the actual 
cost, to which shall be added an agreed per cent for profit. 

(f) Miscella neous. Any additional cost, such as hauling, paint 
ing, crating, freight, dC., shall be charged to actual cost, plus over, 
head, plus insurance, p lus an agreed per cent for profit, 
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(g) Ovtrrimt. Oil ("(JIll ran "prJ.; \\ hi'll" I lit· 
agretfl to "('Irk OHrtllnt', he !>ohall Iwt he fl(IUilttl 

h<:ing paid (or hi .. {'xlra l::\pCI1~C and a profit. 

St Ihr 11.11 1101 

1(1 tit) ton \\ ithout 

(h) Extra Cleaning. If because oi continued ~Ior:tg(', or for any 
,.tht·, r(.',,"oll 1I0t the fault of the Sc11er, it should be IH'CC'ssary to 
dean and rqHl.inl the ~1('d work, the ('o!-I (,£ this additional clt'aning 
;l1lcl flail1lin~ l-hould he paid for as an (,xlra. including regular o\'('r­
\\(0111 rhargt .. as ,-pt'cificd for (:xtra work (.'\"c"h('re ill this section. 

SECTION 10. PROPOSALS AND CONTRACTS 

(a) Direct Contracts. It is rl'rolllmtnd('d that in all (a .. (:s where 
the .. truc!ur,,! ... ttd framc of a huihling is .. dC SlIfll)OrtillJ.,:'. and also 
in ;\11 neh othtr ra<;;t .. "hne the qrurtural steel and iron items 
enUring inlo th(' HI1l~tructi"n of a huihJing call easily be !;cparated 
iW11l thl' olh~r m.lt('rials oi I'oll'\trllc.:tioll. that all contr~I(ls fur such 
structllral ~Itd or ir(ll1 h~' made stparaldy hy the 0\\ III r Ilr his 
n-pr(:!"cnlati,c "jlh Ihc ~tt'(~ 1 ""Ol1lr;\('lor. 

(bl Conflicts. In ! he ('nnt of a conflkt bdwCt.'11 Ibc tl.:rms and 
contiilillli 
Ihe plan 

01 the propos;:a1, and the It:rm ... and conditions !'itated in 
,lucI ~pt'cifirali"II'i. the terms (If Ihr prOrMat shall govern, 

(C) Price for additions or deductions. 

The ~dltr i'i not to he n:quircd l1(1r ~'xpccled to 1ll,Ikc the same 
unit price fl.r ,Idllitions as f(lr dt'duclioll'i to the ti!-t (If llIaterial re­
(llmc!1 for" "trucll\r,:. TIlt: cOlltract , mar ho\\"c\"('r, ~p('ciry a ecr­
t.lin ollwr ullit !'rire fnr "lIeh materials a') may he de<iul·trd from 
the 'lu,lntity I,r matt'liat <I" ori~ill;tlly contcmplated h~ the contract. 

(d) Material not shown or called for. Clau"'l's III the specifica­
lilll1 til thl' dTn" th'd illl .. tnl and irun Itl'111" nl'~'t'S~;ary to c0111I)lele 
the Slrtldurc !'oil;'" he rurni~h('d hy the ~dler, "hetIH:r (lr IIl1t they 
;Ire .. ho\\,11 011 'h~ plans or c~lI('d for in the spccilic.l1iou'i, heing 
oIH'iou .. ly 1Il1t,ir, \\.11 not be recliRlIl7('d or subscrihl'd to, The 
!"t-Ikr .. h;III, hCH\CHr , iurlli .. h all malt"ri.11 <lnd lahor for fil'lilils tha.t 
may he rt'(luin"d (or "uclt !'itecl and iron work as is "lIown on the 
dra\, ill~s or I:;:llh .. <I fur in the "pecification, although slIrh details 
ma~' thtlllsc:i\"es IH.lt he shown or called (Ilr. 

(e) ltems not to be furnished, lnh-, .. "pnillc;all"\' IIl<'lltiulICd in 
the (('Cjuest for hub, or specifically agru.:d to, the bidder .. do not 
lslimatc or indudc the follo\\ing ituns in their proposals: 

Any charJ,:'l"" for ~lI!l"ty bonds (lr in ... ur;u:n' nol I"('quired I!y law, 
or ~In~" (lthu gfllual dlilrgc ~uch as building' permits, license fees 
or taxt: .. fnr pumi ...... l01l to work in city or .. tate, cllg'inct.'Iing fee~, 

rc.:mo,al IIi rullhi ... h. patlhillg or r<,pairing of pia!o.ler or masonry 
work, ofTin' jlr It:kphtll1c sl'rvice, lighl, heat, lire ill<;'l1f;tlH'(", or tht, 
('r('('tloll (If lemporary .. trtH:ture .. , ('ndn"un" .. or :-tairo;, 
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(f) Terms. The following terms of payllll'nt arc adopted as 
standard and will govern ill all cases, cxcept whcll otherwise agreed 
to in the contract. 

1. All payments shall be made ill fllnds current at par in the city 
in which the Seller furnishing the lIlaterial is located. 

2. All materials for export, net cash ill exchange for shipping 
documents will be required. 

J, For all matl'rials to be (reeled by the Seller, the Buyer shall 
on the 10th day of each month pay an amount equal to not less 
than 90% of the con~ract value of all materials shipped, stored or 
ready for shipment; and not less tilan 90% of the contract value of 
the erection performed during' the preceding month; and shall pay 
the remainder within 10 days after the completion of the steel 
contract; but the ;1I11ounl resefvctl by the Buyer shall at no time ex· 
ceed double the contract \'aluc of the work remaining yet to be 
done. 

4. "'hen the material which is 1I0t to be erected by the Seller is 
sold to a Buyer whose credit has been established with the Seller, 
terms lIet cash for contract n,tuc of each shipment. Payments to 
be made all the 10th day or the 1I10nth following shipments. 

5. Unless otherwise agreed to, when material is sold delivered at. 
or freight is allowed to destinatioll, the Buyer shall pay freight 
charges and the Seller shall accept receipted rreight bills as cash 
to apply on matured payments due 01\ or .. ft ... r arri\'al at destination 
oi materials covered by such freight expense bills, 

6. Payments shall all oe considered to oe due and shall oe paid 
at the tillle specified, regardless of the final settlemellt for the build­
iug as a whole, or for the work of any other trade; and when thc 
contract is with a general contractOr the payment for s teel shall 
not be delayed by such general contractor pending his receiving 
estimates of payments from the owner. 

7, Amounts past due shall bear illtercf.t at the maxmiu1l1 law­
ful rate. 
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STANDARD FORM OF PROPOSAL 

The Seller fvr th\.' l'qn ... iilcl'<ltioli oi .......... . 
hereby agrees to fllrni:.h all the materi .. l1s ,111(.1 lu perform ;\11 of the 
Jabor in accordance with the conditions of the Code of Standard 
Practice of tl.e An!crican Ill~titutc of Steel Co""lrllclllIlI dated Octoha 
1,,1. 192"". jur iIlTni ... hillJ,'( ;IIH1 l,rt,<:tiuJ.!' thl' 

lor .. . ..... '.' . 
located ;11 •••• 

;.IS shOll It 011 the drawil1!-(s ........ ••.••... . ......•......•....•.•. 
and as mentioned in the spccilicaliulh for ...................... . 
pageS . . .. . .......... . 

Term . ..; of paYlllent .. hall be ill accordance \\ illl the aboH 1IICI! 
tiOlll'd Codc of Pr:lC'ticc. (,Xfcpt aq follows ..•..................... 

.......... .... ... ........ . . ...................... . . 
The ScIllT furthn agrees to furuish «.lId, IIMlt'rial ;lIltl rOUlph'le 

!'urh I .• hor "ithi" Ih(' f)llu\\ing time . 
...... ....... ......... . ......... " ............................. . . 

The Buyer shall furnish complete information within ........ .. 
d")'5 to enable the Seller to complete all nece~sar)' shop drawings. 

Extra materials anll labor required by the Seller shall be ilwoirccl 
to the Du),cr at thl'ir full cost plus a profit of ........... . 
per cent. 

Materials or cquipmcnt belonging to the Seller but used by 
the Buyer or his agents during the completion of other trades. shall 
be returned to the Seller and invoiced at the original price, less a 
depreciation of ............ per cent. 

InasllIlIch as makrial'i arc subject to prior ~al(', this proposal is 
made for acceptance 01\ or before ...•..•.... .. and the price is 
subject to change without notice. 
Accepted By: 

] {ereil! d~sigllatcd as the Duyer 
or his authorized agellt 

Date of Acceptance ~ 

\Vitnl's..,cd B.Y: 

S IGNE\) IIY 

llt:rcin dl'signalt:d a ... Seller 

Date ............•••....... 
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A PP EN DI X 
The following- table: gi"ing: the pt:rm'll>ltlblc \ar.allon In platts orJcrJ to weii:ht. and the permi!o3ible overweight 
of plale'l ordered to thickness arc:: t;lken frum Ihc StanJa.rJ Spccific;ltion of the :\mtrican Society for Testing 
\laterjais for Structural Steel for tJuildin~s, Seniti Oc!tignarion \ lJ.:!1. 

Table 1. Permissible , 'arlations of Plates Ordered to "'ei~ht 

Permissiblt Vari:uions:n Avera!lc Wei~nts pcrSquare I'oot of Plates for 
Width .. (ijHn, Expressed in Percentages 01 Orden,1 Wcil{nts. 

l'nd"r 4S to hf) to i'1 to M4 to lif, to IU)( to 110 fa IJ.:! in. I 
OrJered Win., -, . 

S4 in., IU, in., 1U8 in., I.:!!! in., 1.11 tn., '" I 
OrJereJ 

Weight, 48 in., . ~ In., 
\\"ei'lhr, uc1. ('\('1. exc •• nti, o:d. nc!. cxd. :;'\ rr 

I.h. 1'o:-r "q. Ft. i' -- 1.1>. pcr Sq. 

, , , , , , , , 
" , v , -" , " , " , " , v , " , 

~ 
, 

~ 

" 
v 

" " " -g " -g v "" " "" " " ." 
> > > = > > > < > = > = .i: = 
0 C :.. ~ C :.- ::: c :.. ::: :.. c :.-~ ~ 

Cnder 5 5 .1 .1 /, ) .1 ,lfnuer 5 

I- t. 

5 to 7.5 ex(.·1. ~ .1 .1 ~ ~ .1 " .1 5 to 7.5 cXl"!. 
7.5 to 10 ~ .1 ~ ; .1 .1 ; 51 J /, J .j • .J 7.5 to 10 

10 to 11.5 "\ 5- , 
~ .1 ~ ~ .1 .J .J " , , 8 .1 '. .1 10 to 11.5 

11.5 to 15 .J , J , 
~ 4 .:. 1 l .1 J 6 J 7 .1 8 .1 111.5 to 15 

15 to 1 ;.5 ' , . , J ( , 
~ r .\ 4 ~ I J 5 3 J " J .j 15 to 17.; 

~ 5' ; , - . 
17.5 to '20 .:! 5 . .:! 1 , . ; , ~ J "5

1
.1 5 1 I .1 " I .J li.5 to'.:!O 

20 to 25 ~ I ~ .:! 5 .:! 1 
, ~\ I ~ .1 1 ; ~ I • ~ .1 5 .1 ; .j 10 to 1S 

25 to~ 1 1 1 :! .:! 1 j 
, , 1 j :! .:. 1 .i . ~ J t ~ J ~ .1 .1 :!~ to .1n 

:HI to 4C1 .:! .:! .:! .:! , , , , _'I ., .:. J .:! ( J . • .1 ~ .1 I,m til 40 
40 or Il\' :r ' , , , , , ~ , .:! ~ l ~ . - , :! sl ., 1 5 .. '1 .1 ~ .1 4t1 or ,,\"('; .-1,. • -_,,-,': _ - •• - __ . ___ 

Note. The ..... eisht rtr square foot of indi"iduall,btl's ,n:all not v:a.ry frum the ordc:rc.i weight by more than I ~:! IImu the amuunt 
given in thil> table, 
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Table II. Permissible OverweiJthts o ( Plates Ordered to Thickness 

Ordered 

Permissible Fxce ... :-. in Average Weights ~r Squ;arc Foot 
of Plates for Width .. Given, Expressed in 

Pernllt;tgcs of ,,-\nminal Wei2hts 
Thickne~ ... , 

48 to 61) •• nto 84 to 9(, to 108 to 120 to 132 in. I n. l'nder 
48 in. 60 In., 72 in., 84 in., 96 in., 1U8 in., 120 m., 132 in., ., 

cxcl. excl. excl. exd. 

: : .~cL : J : ~Xd. excl. over 

Lnder }-~ 9 0 I~ 14 .... .... .. , ..... . ....... 
~ to excl. 8 9 10 12 . ....... . ....... .. ... ... 
'. to ~ .. 

7 R ') HI 12 .. , ........ ,. . ....... ... ... . . 
J .. to " 6 ; , ') 10 12 I~ 16 19 
~. 10 

" 
; b ; M ') HI 12 14 17 

hto J. 4.5 ; " ; S •• III I! 15 
J. to h ~ ~. 5 ; 6 7 K ') 10 13 
!l to • /. 3.5 " 4 . 5 5 6 7 K 9 II 
Y, to I ,. 3 .1.5 ~ 4 5 5 6 7 8 9 
, .. to 1 2.5 .1 .1.5 ~ ~. 5 5 6 7 8 

1 or over 2.5 2.5 .1 3.5 4 4.5 5 6 7 

Ord.rcd 
Thickne!o<;, 

In. 

Under }-~ 
JIi to ~ cxd. 
~. to >~ .. 
J .. to ~ 'i to ~a 
~ x to ;. .. 
J. to n 
;1 to h 
~ 8 to ~. 
? to I 

1 or over 

> 
;::: 
1'1 

'" () 
)-
7-

Yo 
If> 
>-l 

'"" c: 
>-l 
t'1 
o 
." 
If> 
>-l 
1'1 
1'1 
r 
() 

o 
7, 
If> 
>-l 

'" r. 
() 
>-l -o 
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